Abstract
Introduction

1
Estimating forage abundance is a basic requirement for studying ecological and behavioral 2 aspects of foraging in animals. However, the collection of detailed forage abundance data 3 may be demanding in terms of effort, time, and resources, which are limitations for most 4 field biologists. Therefore, rapid assessment methods rather than intensive approaches may 5 need to be explored for on-site quantification of vegetation (Lavorel et al. 2008 ). Biomass Measurement of biomass would be ideal for assessing the quantity of forage available for 23 consumption, but it may not be logistically possible (because of permits) or advisable to 1999). We, therefore, thought that visual estimation of cover may still potentially be a 10 reliable, time-effective method for estimating forage abundance for herbivores, as one is 11 generally looking for broader patterns in abundance rather than subtle differences in this For the purpose of this study, grasses include sedges also (although they are from different 6 families) because they are ecologically similar and because the number of sedges in the 7 area was very small. 
Methods
10
The study was carried out at the end of the wet season, from November to December 2013, Measurements on grass abundance were made in these 119 quadrats at two levels. First, quadrats were averaged to obtain values for the plots. Apart from total grass cover, overall 2 grass cover was also measured as the sum of individual grass species' covers (which could 3 exceed 100 since each species was assessed independently). Total grass cover, sum of 4 grass species' cover, and total biomass were normally distributed, while cover, biomass, 5 and height for individual species were not. The latter variables were, therefore, log 6 transformed for the analyses, although the analyses were also performed on untransformed 7 data to examine how different the results were. We first carried out a test for the 8 homogeneity of slopes to inspect the effect of habitat type on the relationship between 9 biomass and grass cover. Since there was no effect of habitat type on this relationship (see 
Results
20
Based on the 40 plots (119 quadrats) sampled in three habitat types, we found no effect of 21 habitat type on the relationship between total biomass and total grass cover (Homogeneity habitat as a factor and analyzed data from all the plots together. We found that while both 3 total grass cover and the sum of grass species' covers were able to explain total biomass to 4 a reasonable extent, the sum of grass species' covers had better explanatory power than 5 total grass cover (total grass cover: F [1, 38] Figure 2 ). effort required to assess forage abundance in our study area.
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We found, surprisingly, that the relationship between the sum of grass species' covers and 10 total green biomass was stronger than that between total grass cover and total green total cover estimation will not suffice. Since the sum of grass species' cover better 20 represents total biomass compared to total cover, one can also estimate the proportional 
combined. The latter would entail remembering all the food species in the field and making 1 a combined estimation of only those species present in each plot.
3
We thus find that the visual estimation method performs very well in assessing forage 4 availability in a tropical forest, which can be used in studies on elephant habitat and forage 5 selection. This will save time and allow for sampling a greater number of sites. We do not, 6 however, imply that such relationships are transferable to other forests and suggest 7 independent assessments before using the visual estimation method. The copyright holder for this preprint (which was . http://dx.doi.org/10.1101/012716 doi: bioRxiv preprint first posted online Dec. 13, 2014;
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